Postnatal regulation of hypothalamic neuropeptide expression by leptin: implications for energy balance and body weight regulation.
Leptin is produced mainly by adipose tissue and has been shown to regulate feeding, energy balance and neuroendocrine function. Regulation of energy homeostasis by leptin is thought to be mediated by hypothalamic neuropeptides, at least in adult rodents. The neonatal period is a critical stage of development during which mammals have to optimize caloric intake to support growth and development, as well as maintain body temperature. It is likely that leptin is involved in the transition from preweaning to adult metabolism. To test this hypothesis, we compared the effect of leptin treatment on body weight and adiposity between neonatal and adult mice. We also determined whether well known hypothalamic neuropeptide targets, e.g. neuropeptide Y (NPY), proopiomelanocortin (POMC), agouti-related peptide (AGRP) and cocaine and amphetamine-regulated transcript (CART) were regulated in a pattern consistent with their presumed roles as mediators of leptin action. Once daily intraperitoneal leptin injection for 7 days did not alter body weight, fat content or expression of hypothalamic neuropeptide mRNAs in 10-day-old mice. In contrast, leptin decreased body weight and adiposity, increased CART and suppressed NPY and AGRP mRNA expression in adult mice. These results are consistent with previous studies showing that the timing of leptin's anorectic action develops after weaning. Furthermore, the association between leptin's ability to influence body weight in adult mice but not in neonates, and the regulation of hypothalamic neuropeptide mRNA expression, is consistent with the view that these peptides mediate leptin's effects on energy balance.